This paper aims to study for accurate sheet trim shower position for paper making process. An accurate position is required in an automation system. A mathematical model of DC motor is used to obtain a transfer function between shaft position and applied voltage. PID controller with Ziegler-Nichols and Hang-tuning rule and Fuzzy logic controller for controlling position accuracy are required. The result reference explains it that the FLC is better than other methods and performance characteristics also improve the control of DC motor.
Introduction
Paper is so much part of our daily lives that we cannot imagine the word without it. For most papermakers the optimal positioning of the edge trim shower nozzle is a subject in its own right. In fact, good runnability of a paper machine depends to a significant extent on the problem free operation of the edge trims. A low break paper level-throughout the whole machine, smooth sheet transfer at the pickup, the prevention both of sheet drop-off and edge trim following the pickup fit together with trouble-free sheet feeding are among other things-the benefits to be obtained of the perfect performance of the trim edges. In practice, sheet breaks in the paper machine can originate from faults in the sheet edge which are caused by the edge trims. Obviously individual constructional and production factors influence the functioning of the edge trims. For the reason the following is limited to comments on basic sources of error, which in many cases significant causes of the faults which occurred such as water quality, sufficiently high water pressure and angles and position of nozzle etc. The angles and position edge shower nozzles should be optimally adjusted both in relation the machine direction and the cross-machine direction. Machine direction (MD) is the direction of paper and board which parallel to the longitudinal direction of the web. Cross-machine direction (CMD) is the direction perpendicular to the machine direction. The angle of the water jet on the sheet becomes very important with the addition of machine speed. With increasing machine speed, the angle of impingement of the water jet on the sheet becomes increasingly important. The water jet of a slightly obliquely positioned nozzle in MD (between 20 and 40 degree from the vertical on the fabric) hits the sheet equally obliquely in the machine direction, see Fig 1. b. Additionally the speed difference between the water jet and the fabric must be taken into account. Inclined position prevents or reduces the effects of the water and bounce back to the mist generation fiber. In this way a clean cut is obtained. At the same time it is a position the nozzle also slightly obliquely in CMD about 6-12mm depending on basis weight, grade and speed, so that the jet is directed towards the edge trim. In this way the cut edge of the edge trim is disrupted securely from the sheet by a light under wash, see Fig 1. c. The function of the passage of high-speed paper machines could be affected by the edge of the paper defects-cracks, creases and tears. Performance operation for the edge trim shower system for reducing sheet break is very importance. Accurate sheet trim position of edge trim shower are very important to get good trimming of the sheet but it is very difficult to set the nozzle position. Whereas, the users often change to correct position of the edge trim shower that it's depending on production planning (grade, basis weight of sheet paper, and speed of the machine). The edge trim shower system usually still using manually for setting the nozzle position, see Fig 1. a. The edge trim shower systems are installed at front and back in CMD. Therefore the system can be changed automatically as a replacement of manually system. The automatic nozzle position can be adjusted obliquely in MD and CMD. Therefore this project are performed to study the characteristic of DC motor by conducting simulations of a DC motor using PDFuzzy Logic controller systems for position control of edge trim shower. 
DC motor
An electric motor is an electric machine that can convert electrical energy into mechanical energy that can be tailored to the needs. AC and DC motors are two types of motor drives currently being used in every industry. Although direct current (DC) motors can be considered much better than alternating current (AC) motors especially when considering transportation parts because of their maximum torque producing quality at stalls which is very poor in AC motors. DC motors are powerful words for extensive use in modern technology and in almost every industrial application robot manipulation and appliances where speed and position control of motor is required. DC motor is much better then AC motors for energy recovery mechanism. Moreover DC motors provide a low horsepower rating at a much cheaper rate than AC motor drives. To achieve maximum productivity, everything from the machine must be taken into account and analysed accordingly. In the motor control system, hundreds of problems encountered such as changes in the dynamics of the load. Factors affecting the most important would be the noise parameters are too many different and unexpected that affect the functioning of the machine. Similarly, the other major factor is the speed that must be continuously monitored in accordance with the requirements for the desired output and reliable. Proportionalintegral-derivative (PID) controllers are commonly used for controlling speed and position of motors because their simple structures and intuitionally comprehensible control algorithm. Controller parameter is generally set using a hand -tuning or frequency response method Ziegler -Nichols. Both methods have a successful outcome but time and effort required to obtain a satisfactory response system. Two of the major problems encountered in motor control are time-varying nature of motor parameters on the operating conditions and the absence of noise in the system loop. Methods frequency response Ziegler -Nichols typically used to adjust the parameters of the PID controller. However, what is needed to get the system into oscillation mode for realizing the tuning procedure. But it is not always possible to get most of the plant technology into oscillation. The proposed approach uses both fuzzy controller and response optimization methods to obtain approximate values of controller parameters. Then the parameters can be slightly varied to obtain the specified performance of the real-time control systems. Thus, this is a real problem for designing an adaptive PID controller without the system to oscillation mode.
Mathematical model of DC motor
Consider in DC motor, whose electric circuit of the armature and free-body diagram of the rotor are shown, see Fig. 2 . 
Vb is the back electromotive force (emf) which is related to angular velocity ϴ by:
Base on fig. 2 that the Kirchhoff's and Newton's law can be written the equation as follow:
J (kg.m²) is moment of inertia of the rotor, b (Nms) is damping of the mechanical system, L (H) is electric inductance, R (Ω) is electric resistance. By using the Laplace transform that the equations (3) and (4) can be described as follow:
where s indicates the Laplace transform, from (6) can be described I (s):
and combined it with (5) equation to obtain:
With equations can be show a DC motor block diagram as follow: From the output angle ϴ and the input voltage V (s) can be described as transfer function as follow:
And the angular velocity and the input voltage V (s) can be described as transfer function as follow:
PID controller
Proportional-integral-derivative (PID) controller are applied in industry due to their simplicity in structure and their applicability to various processes. Input is an error signal that can be explained by the difference between the reference signal and the output signal. The output of the PID controller is the sum of three terms: proportional term, integral term and derivative term. PID transfer function is represented, see Fig. 4 . The equation of control signal u(t) for PID as below:
Proportional gain Kp , Integral gain Ki, Derivative gain Kd, Integral time Ti, Derivative time Td.
PID controllers can use hand-tuning or Ziegler-Nichols methods. Hand-tuning can be used by experienced control engineers based on the rules, See in Table 1 . Ziegler-Nichols method can be used as another method for tuning PID parameters. The rule of procedure is as follows, see in Table 2 . 
Fuzzy logic controller
Fuzzy logic expressed using human-language. A fuzzy logic controller is to change the linguistic control strategies into automatic control strategy and fuzzy rules established by the expert experience or knowledge database. FLC (Fuzzy Logic Controller) has four principle units. These are fuzzification, base of knowledge, decision making and defuzzification units. The basic FLC structure is show, see Inputs set the error (e) and set the change of error (ce) where the output variable of the fuzzy logic controller is control voltage. Input and output variables of fuzzy logic controller consist of seven fuzzy sets namely. The input and output names are {NB, NS, Z, PS, PM, PB}, where means NB is negative big, NM is negative medium, NS is negative small, PS is positive small, Z is zero, PM is positive medium and PB is positive big. Fuzzy logic system as shown in Fig 5(a) ,..and 5(e). 
Conclusion
An accurate position for sheet trim of shower position is required an automation system. DC motor is used as an actuator which can convert electrical energy into mechanical energy. The three control methods can be used for controlling a speed and position of DC motors. The methods are ZieglerNichols, Hand-tuning and Fuzzy logic controller. The result table is an example difference tuning methods, Table 5 . (8) Base on the table is found that FLC is better than other methods and performance characteristics also improve the control of DC motor.
